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Abstract of JP 7123504 (A) 
PURPOSE:To provide an electric automobile in 
which the load circuit is protected against overload. 
CONSTITUTIONS switch 3 is inserted into the 
feeder line L from a DC high voltage power supply 2 
to a load circuit 1 including a running motor. A 
protective circuit 4 comprises a detector 1 1 for 
detecting the current flowing through the feeder line 
L. When the detector 1 1 detects a current having a 
predetermined level or above, a control circuit 13 
interrupts the switch 3 so long as the current 
sustains a predetermined level or above upon 
elapse of a predetermined time after that moment of 
time. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A safeguard for electromobiles characterized by comprising the following which 
inserts a switch in a feed line from DC power supply of high tension to an electric motor for 
a run, and opened and closed a switch according to an external signal from a protection 
circuit. 

A current detection machine with which a protection circuit detects current which passes 
through a feed line. 

A control circuit which gives an external signal to a switch so that a feed line may be 
intercepted, if passing current will not be smaller than the above-mentioned predetermined 
value by the time operating time set up according to a size of current passes, after passing 
current of a feed line detected with a current detection machine becomes beyond a 
predetermined value. 

[Claim 2]The safeguard for electromobiles according to claim 1 , wherein it has a 
temperature detector which detects ambient air temperature, and a control circuit shortens 
the above-mentioned operating time, so that ambient air temperature detected by a 
temperature detector is high. 

[Claim 3]A safeguard for electromobiles characterized by comprising the following which 
inserts a switch in a feed line from DC power supply of high tension to an electric motor for 
a run, and opened and closed a switch according to an external signal from a protection 
circuit. 

A collision-detection machine with which a protection circuit detects a shock at the time of a 
collision. 

A control circuit which gives an external signal to a switch so that a feed line may be 
intercepted, when a collision is detected with a collision-detection machine. 

[Claim 4]A safeguard for electromobiles characterized by comprising the following which 
inserts a switch in a feed line from DC power supply of high tension to an electric motor for 
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a run, and opened and closed a switch according to an external signal from a protection 
circuit. 

A control circuit which consists of a microcomputer which gives an external signal to a 
switch so that a protection circuit may intercept a feed line at the time of generating of an 
abnormal condition. 

An abnormality monitoring circuit which supervises abnormal operation of a control circuit. 
A cutoff circuit which gives an external signal to a switch so that a feed line may be 
intercepted, if it is provided separately [ a control circuit ] and abnormalities of a control 
circuit are detected by abnormality monitoring circuit. 

[Claim 5]A safeguard for electromobiles characterized by comprising the following which 
inserts a switch in a feed line from DC power supply of high tension to an electric motor for 
a run, and opened and closed a switch according to an external signal from a protection 
circuit. 

Resistance for comparison of a couple by which one end each was connected to each end 

of DC power supply, respectively in a protection circuit. 

Resistance for detection by which an end was connected to the body. 

A change-over-switch element which connects the other end of resistance for detection to 

each other end of each resistance for comparison by turns. 

A leakage detecting circuit which detects fault current to the body of an electric supply line 
based on each terminal voltage of resistance for detection when resistance for detection is 
connected to each resistance for comparison via a change-over-switch element, 
respectively, A control circuit which outputs an external signal to a switch so that a feed line 
may be intercepted as leak current is beyond a predetermined value at the time of detection 
of fault current. 

[Claim 6]The safeguard for electromobiles according to claim 5 which is provided with a 

reporting part which performs two or more steps of information according to a size of leak 

current at the time of detection of fault current, and is characterized by things. 

[Claim 7]A safeguard for electromobiles characterized by comprising the following which 

inserts a switch in a feed line from DC power supply of high tension to an electric motor for 

a run, and opened and closed a switch according to an external signal from a protection 

circuit. 

A current detection machine with which a protection circuit detects current which passes 
through a feed line. 

A temperature detector which detects ambient air temperature. 

A collision-detection machine which detects a shock at the time of a collision. 

Resistance for comparison of a couple by which one end each was connected to each end 

of DC power supply, respectively, Resistance for detection for which one end was 

connected to the body, and a change-over-switch element which connects the other end of 
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resistance for detection to each other end of each resistance for comparison by turns, A 
leakage detecting circuit which detects fault current to the body of an electric supply line 
based on each terminal voltage of resistance for detection when resistance for detection is 
connected to each resistance for comparison via a change-over-switch element, 
respectively, After passing current of a feed line detected with a current detection machine 
becomes beyond a predetermined value, The 1st abnormality reporting means that will 
generate an abnormal signal if passing current will not be smaller than the above- 
mentioned predetermined value by the time operating time set up become so short that 
ambient air temperature which it was set up according to a size of current, and was 
detected by a temperature detector be high passes, The 2nd abnormality reporting means 
that will generate an abnormal signal if a collision is detected with a collision-detection 
machine, The 3rd abnormality reporting means that generates an abnormal signal as leak 
current is beyond a predetermined value at the time of detection of fault current, A control 
circuit which will consist of a microcomputer which gives an external signal to a switch so 
that a feed line may be intercepted if an abnormal signal occurs from one of abnormality 
reporting means, and an abnormality monitoring circuit which supervises abnormal 
operation of a control circuit, A cutoff circuit which gives an external signal to a switch so 
that a feed line may be intercepted, if it is provided separately [ a control circuit ] and 
abnormalities of a control circuit are detected by abnormality monitoring circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention runs an electric motor as a driving source, and relates 
to the safeguard for electromobiles which intercepts the electric supply to an electric motor 
at the time of the abnormal occurrence of an overload, fault current, etc. in the 
electromobile which carries the DC power supply of high tension as a source of electric 
supply to an electric motor. 
[0002] 

[Description of the Prior Art]Generally, in the electromobile, DC power supplies, such as a 
battery, are carried as an energy source for a run, and in order to obtain high power, the 
thing of about [ 200-300V ] high tension is used for DC power supply. 
[0003] 

[Problem(s) to be Solved by the invention]By the way, when the DC power supply of high 
tension which was mentioned above are used, there is danger by overheating, such as 
seizure of an electric motor and damage by fire, at the time of an overload, and there is 
danger of an electric shock at the time of fault current. If the electric supply to an electric 
motor is especially continued at the time of breakage by collision, the possibility of 
overheating or an electric shock will become high. Therefore, the safeguard which can 
avoid such danger is demanded. 

[0004]This invention tends to provide the safeguard for electromobiles which enabled it to 
avoid the danger of overheating or an electric shock by aiming at filling a request which was 
mentioned above, detecting an overload, fault current, a collision, etc., and intercepting the 
electric supply to an electric motor. 
[0005] 

[Means for Solving the Problem]ln a safeguard for electromobiles which an invention of 
claim 1 inserts a switch in a feed line from DC power supply of high tension to an electric 
motor for a run, and opened and closed a switch according to an external signal from a 
protection circuit, After passing current of a feed line detected with a current detection 
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machine which detects current which passes through a feed line, and a current detection 
machine becomes beyond a predetermined value, a protection circuit, If passing current will 
not be smaller than the above-mentioned predetermined value by the time operating time 
set up according to a size of current passes, it has a control circuit which gives an external 
signal to a switch so that a feed line may be intercepted. 

[0006]An invention of claim 2 is provided with a temperature detector which detects 
ambient air temperature in claim 1, and a control circuit shortens the above-mentioned 
operating time, so that ambient air temperature detected by a temperature detector is high. 
In a safeguard for electromobiles which an invention of claim 3 inserts a switch in a feed 
line from DC power supply of high tension to an electric motor for a run, and opened and 
closed a switch according to an external signal from a protection circuit, A protection circuit 
is provided with a collision-detection machine which detects a shock at the time of a 
collision, and a control circuit which gives an external signal to a switch so that a feed line 
may be intercepted, when a collision is detected with a collision-detection machine. 
[0007]ln a safeguard for electromobiles which an invention of claim 4 inserts a switch in a 
feed line from DC power supply of high tension to an electric motor for a run, and opened 
and closed a switch according to an external signal from a protection circuit, A control 
circuit which consists of a microcomputer which gives an external signal to a switch so that 
a protection circuit may intercept a feed line at the time of generating of an abnormal 
condition, An abnormality monitoring circuit which supervises abnormal operation of a 
control circuit, and a control circuit will be provided with a cutoff circuit which gives an 
external signal to a switch so that a feed line may be intercepted, if it is provided separately 
and abnormalities of a control circuit are detected by abnormality monitoring circuit. 
[0008]ln a safeguard for electromobiles which an invention of claim 5 inserts a switch in a 
feed line from DC power supply of high tension to an electric motor for a run, and opened 
and closed a switch according to an external signal from a protection circuit, Resistance for 
comparison of a couple by which one end each was connected to each end of DC power 
supply, respectively in a protection circuit, Resistance for detection for which one end was 
connected to the body, and a change-over-switch element which connects the other end of 
resistance for detection to each other end of each resistance for comparison by turns, A 
leakage detecting circuit which detects fault current to the body of an electric supply line 
based on each terminal voltage of resistance for detection when resistance for detection is 
connected to each resistance for comparison via a change-over-switch element, 
respectively, It has a control circuit which outputs an external signal to a switch so that a 
feed line may be intercepted as leak current is beyond a predetermined value at the time of 
detection of fault current. 

[0009]An invention of claim 6 is provided with a reporting part which performs two or more 
steps of information according to a size of leak current at the time of detection of fault 
current in claim 5. In a safeguard for electromobiles which an invention of claim 7 inserts a 
switch in a feed line from DC power supply of high tension to an electric motor for a run, 
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and opened and closed a switch according to an external signal from a protection circuit, A 
current detection machine which detects current on which a protection circuit passes 
through a feed line, and a temperature detector which detects ambient air temperature, A 
collision-detection machine which detects a shock at the time of a collision, and resistance 
for comparison of a couple by which one end each was connected to each end of DC 
power supply, respectively, Resistance for detection for which one end was connected to 
the body, and a change-over-switch element which connects the other end of resistance for 
detection to each other end of each resistance for comparison by turns, A leakage 
detecting circuit which detects fault current to the body of an electric supply line based on 
each terminal voltage of resistance for detection when resistance for detection is connected 
to each resistance for comparison via a change-over-switch element, respectively, After 
passing current of a feed line detected with a current detection machine becomes beyond a 
predetermined value, The 1st abnormality reporting means that will generate an abnormal 
signal if passing current will not be smaller than the above-mentioned predetermined value 
by the time operating time set up become so short that ambient air temperature which it 
was set up according to a size of current, and was detected by a temperature detector be 
high passes, The 2nd abnormality reporting means that will generate an abnormal signal if 
a collision is detected with a collision-detection machine, The 3rd abnormality reporting 
means that generates an abnormal signal as leak current is beyond a predetermined value 
at the time of detection of fault current, A control circuit which will consist of a 
microcomputer which gives an external signal to a switch so that a feed line may be 
intercepted if an abnormal signal occurs from one of abnormality reporting means, An 
abnormality monitoring circuit which supervises abnormal operation of a control circuit, and 
a control circuit will be provided with a cutoff circuit which gives an external signal to a 
switch so that a feed line may be intercepted, if it is provided separately and abnormalities 
of a control circuit are detected by abnormality monitoring circuit. 
[0010] 

[FunctionJIf according to the composition of claim 1 a current detection machine detects the 
current which passes through a feed line and it is detected that the passing current of the 
feed line became beyond the predetermined value, If passing current will not be smaller 
than the above-mentioned predetermined value by the time predetermined operating time 
passes from a detection point in time, the electric supply to an electric motor is intercepted, 
and the protection to an over-current is attained. That is, the seizure of an electric motor in 
case an electric motor is an overload, and damage by fire can be prevented. Operating time 
is set up according to the size of passing current, Since the electric supply to an electric 
motor continues until operating time passes, even if an electric motor becomes an overload 
temporarily in the time of start, etc., when the electric supply to an electric motor is not 
intercepted immediately and it is normal, the inconvenience that the protection circuit 
operates and electric supply is intercepted does not arise. 

[001 1]According to the composition of claim 2, a temperature detector detects ambient air 
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temperature, Shorten operating time, so that ambient air temperature is high, and it enables 
it to extend the operating time in an overloaded state as what it is hard to damage by fire 
even if an electric motor becomes an overload in the state where ambient air temperature 
radiates heat easily comparatively low, Conversely, when ambient air temperature is 
comparatively high, the operating time in an overloaded state is shortened as what an 
electric motor tends to damage by fire. The fine control according to ambient air 
temperature is attained by performing such control at the time of the overload of an electric 
motor. 

[0012]According to the composition of claim 3, if the shock at the time of a collision is 
detected with a collision-detection machine, the electric supply to an electric motor can be 
intercepted, and overheating **** can be prevented, without an electric motor rotating by 
breakage by collision. If it will be the open circuit between a switch and an electric motor 
even if there is an open circuit, it is not short-circuited to the body and danger, such as an 
electric shock, can be avoided. 

[0013]So that it can avoid that it will be in a dangerous state by abnormalities, such as a 
reckless run of a microcomputer, when the control circuit which intercepts the electric 
supply to an electric motor at the time of abnormalities is constituted from a microcomputer 
according to the composition of claim 4, While supervising the abnormal operation of a 
control circuit by an abnormality monitoring circuit, if the abnormalities of a control circuit 
are detected, the electric supply to an electric motor will be intercepted. That is, the electric 
supply to an electric motor is controllable by intercepting the electric supply to an electric 
motor, if abnormalities, such as a reckless run, arise in a control circuit to the safety side. 
[0014]According to the composition of claim 5, the current which flows between each end of 
DC power supply and the body is monitored continuously, the abnormalities by fault current 
have arisen on the current currently supervised, the electric supply to an electric motor can 
be intercepted as leak current is beyond a predetermined value, and the electric shock by 
fault current, etc. can be prevented. By performing two or more steps of information 
according to the size of the leak current at the time of detection of fault current according to 
the composition of claim 6, if it is slight fault current, warning will be given without 
intercepting the electric supply to an electric motor, and check and repair will be urged. 
[0015]According to the composition of claim 7, in any [ of the time of the passing current to 
an electric motor becoming excessive the time of colliding, and the time of being short- 
circuited ] case, the electric supply to an electric motor can be intercepted, and the danger 
of overheating or an electric shock can be prevented certainly. And since the electric supply 
to an electric motor is stopped also when abnormalities are detected in the control circuit 
which consists of microcomputers, in spite of detecting abnormalities otherwise by the 
abnormal operation of the control circuit, the situation where electric supply does not stop 
can be avoided and it becomes what has still higher safety. 
[0016] 

[ExampleJThe block diagram of an entire configuration is shown in drawing 1 . The load 
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circuit 1 in drawing 1 is chopper circuits, a direct current motor, an inverter circuit, an 
alternating current motor, etc., and the running drive of the electromobile is carried out by 
these electric motors. The power supplies for supplying electric power to the load circuit 1 
are DC power supply 2 of the high tension of 200-300V (for example, 288V), and are 
realized by the battery etc. The switch 3 which consists of magnetic contact is inserted in 
the feed line L between the load circuit 1 and DC power supply 2. This switch 3 is provided 
with the two points of contact r inserted in each line of the feed line L, respectively, and 
opening and closing of the both contacts r are controlled by the external signal inputted into 
the drive circuit 21. 

[0017]The external signal inputted into the drive circuit 21 is generated in the protection 
circuit 4. The protection circuit 4 is provided with the current detection machine 1 1 which 
detects the current which passes through the feed line L between the switch 3 and the load 
circuit 1. The current detection machine 11 is constituted by magnetism detecting element 
like the Hall device which outputs the voltage according to the magnetic field produced by 
the current which flows into the winding of the current transmission which wound winding 
around the annular core arranged so that one of two lines of the feed line L may be 
surrounded, and current transmission. Namely, are making into the secondary the winding 
which current transmission carried out one line of the feed line L the primary side, and was 
wound around the core, and the current detection machine 11, The current which passes 
through the feed line L which is a primary side using change arising in the magnetic flux 
density around winding with the size of the current which flows into the winding which is a 
secondary is detected as an output of a magnetism detecting element. 
[0018]After the output of the current detection machine 1 1 is amplified in the current 
detecting circuit 12 provided with the differential amplifier, it is inputted into the port which 
performs analog-to-digital conversion of the control circuit 13 which consists of one-chip 
microcomputers. In the control circuit 13, by the relation as shown in drawing 2 , the 
operating time mentioned later matches with the current value detected with the current 
detection machine 11, and is set up, When the detected current value is below the 
amperage rating of the load circuit 1 , the residence of the back of the operating time is not 
carried out, but it is set up so that operating time may become short so in [ that a current 
value is large when a current value exceeds the amperage rating of the load circuit 1 ] 
reverse proportion. If a current value exceeds fixed threshold S y the fractional shortening 

of the operating time over a current value will become still larger, and if a current value 
exceeds another, still larger threshold S 2 than the above-mentioned threshold S r operating 

time will become a small fixed value (for example, 0.5 to 1.0 sec). In here, operating time is 
the time set up intercept the switch 3 when not having become below amperage rating also 
after the time limit is carried out from the time of the detection current in the current 
detection machine 11 exceeding amperage rating and this time passes. If detection current 
turns into below amperage rating during the time limit of operating time, interception of the 
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switch 3 will not be performed, but a timing action is anew performed from the time of next 
exceeding amperage rating. Since digital processing is performed in the control circuit 13 in 
here, when the signal acquired from the current detecting circuit 12 is sampled and 
detection current increases during a timing action, It processes choosing the operating time 
corresponding to the sampled current value, and the operating time of the way which a 
timing action already ends previously among the operating time in the time limit etc. 
[0019]lf the timing action in the control circuit 13 is completed by the above operations, the 
output relay circuit 14 will drive, and the point of contact r is come by off by controlling the 
switch 3 through the drive circuit 21 of the switch 3. By the way, in the case of a timing 
action, the ambient air temperature detected by the temperature detector 5 is also referred 
to. That is, since it will become more difficult to damage by fire than the case where it is 
high if ambient air temperature is low even if it is an overloaded state and is a case where 
the load circuit 1 is overheated, when ambient air temperature is low, operating time is 
lengthened in the section from amperage rating to above-mentioned threshold S y That is, 

as shown in drawing 2 , the relation of the operating time over the current value of detection 
current is changed according to ambient air temperature (the relation between temperature 
T 1 of drawing 2 - T 3 is T 1 >T 2 >T 3 ' and » in temperature, T 2 has become a standard value). 

The displeasure by an electric motor stopping immediately by some overloads by such fine 
control is controlled, and operation by an overloaded state is performed as much as 
possible in the range compensated for safety. 

[0020]Also with the output of the air bag detector circuit 15 as a collision-detection machine 
which detects the collision of vehicles, and the leakage detecting circuit 16 which detects 
the fault current to the body of DC power supply 2, the control circuit 13 drives the output 
relay circuit 14, and can intercept the switch 3 now. The air bag detector circuit 15 is what 
incorporates the output of the impact sensor for the air bags of the common knowledge 
which is connected to the port of the control circuit 13, detects the collision of vehicles, etc., 
and blows up an air bag, If shocks, such as a collision of vehicles, are detected, the output 
relay circuit 14 will be driven through the control circuit 13, and the switch 3 will be 
intercepted. If the signal corresponding to shocks, such as a collision of vehicles, is inputted 
here from the air bag detector circuit 15, in the control circuit 13, the output relay circuit 14 
will be driven after 40 - 50msec. Here, the predetermined time delay is given from the 
signal input in order to prevent malfunction by a noise. 

[0021 ]The leakage detecting circuit 16 has the composition shown in drawing 3 . Namely, 
two resistance for comparison R 1 by which one end each was connected to each end of DC 

power supply 2 and R 2 , It has resistance R 5 for detection by which one end was connected 

to the bodies 6, such as a chassis, and the switch elements 7, such as a photocoupler used 
as the change-over-switch element which connects alternatively the other end of resistance 
R 5 for detection to each resistance for comparison R^ and R 2 , While switching the switch 
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element 7 with a constant period, the existence of fault current is detected based on the 
both-ends voltage of resistance R 5 for detection when each resistance for comparison R 1 

and R 2 are connected. The switch element 7 is controlled by the switch circuit 17 which 

switches the switch element 7 by outputting the square wave of a constant period. The 
terminal voltage of resistance R g for detection is detected by the voltage detector 18, and 

the size of the leak current between each line of the feed line L and the body 6 calculates it 
by the output circuit 19 according to this detection value. This output circuit 19 may be used 
also [ control circuit / 13 / which used the microcomputer ]. Data processing of the output 
circuit 19 is controlled by the operating command signal from the main computer 27 which 
controls the whole electromobile. 

[0022]Next, the operation in the output circuit 19 is explained. Leakage resistance between 
the line of the negative side of R 3 and the feed line L and the body 6 is made into R 4 for the 

leakage resistance between the line by the side of right [ of the feed line L ], and the body 6 
as what fault current has produced between each line of the feed line L, and the body 6 
virtually now. If there is no fault current, leakage resistance R g and R 4 will become almost 

infinite. Here the line voltage of the feed line L Vcc, When making both-ends voltage of 
resistance for detection R g when the switch element 7 is connected to the point of contact a 

and the point of contact b, respectively and each leakage resistance R 3 , and R 4 into V 5q , 

V 5b' V 3a' V 3b' V 4a' and V 4b' res P ective| y» the following expression of relations is 
materialized. 

V 3a%a X < R 1 +R 5> /R 5^a =V ^ " a 9 ain - ,f leaka 9 e 

resistance R 0 and R. are expressed using both-ends voltage V, r , 

3 4^ 3 9 4a[ of leakage resistance and 

R j , and V 3b , it will become like a following formula. 

On the other hand, leak current l 3g which flows into leakage resistance R 3 and R 4 in each 
switched state of the switch element 7, l 3b , l 4g , and l 4b are expressed with a following 
formula. 



'sa^Sa^s'sb^b^sUa^a^Ub^b 7 ^ therefore > Based on both-ends voltage V 



3a 



[ of leakage resistance R 3 in each switched state of the switch element 7 for which it asked as mentioned 
above and R ] ■ V 3b' V 4a' V 4b' and leaka 9 e resistance R 3 and R 4 , It can ask for leak current 

4 

l 3gl l 3b , l 4 , and I . Here, if its attention is paid to the circuit of drawing 3 , a following 
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formula will always be materialized irrespective of the size of leakage resistance R- and R.. 

O 4 

If the value of the larger one is used among L <L J <L , then leak current L. L , the 

3a 3b 4d 4a 3b 4a 

grade of fault current can be known. 

[0023]Based on both-ends voltage V_ . , . 4 _ , . . . . M 4 A £ ^ 

1 J ° 5a[ of resistance R_ for detection in each switched state of the 

o 

switch element 7 ] ■ and V 5b' after a " in the out P ut circuit 19 > After asking for both-ends voltage 

V 3a[ of leakage resistance R3 and R 4 ] • V 3b' V 4a> 3nd V 4b' K 3SkS fof leaka 9 e distance R 3 and 

R 4 based on voltage V 3q , V 3b> V 4a> and V 4b , Furthermore based on voltage V 3b and V 4a> it 

asks for leak current l 3b l 4 , and the grade of fault current is judged based on leak current 

l 3t) l 4a of the larger one. A decision result is reported to a three-stage here. For example, 

information by the light of making a warning light turning on is performed, and information 
by the sound of generating a warning sound in fault current of the degree of inside is 
performed, and by serious fault current, the switch 3 is intercepted and it controls by slight 
fault current to stop the electric supply to the load circuit 1. That is, in fault current of 
slightness and the degree of inside, the reporting part 20 reports and the switch 3 is 
intercepted through the drive circuit 21 by serious fault current. However, this composition 
is an example and what is necessary is just to choose it if needed about the number of 
stages of a decision result, or the means of information. 

[0024]By the way, the judgment of the fault current mentioned above is performed by 
switching the switch element 7 periodically, and the judgment is ended in time of 0.1 or less 
sec per time. Namely, the switch element 7 performs switch operation in time of the range 
of msec, To detection of the both-ends voltage of resistance R c for detection in each 

o 

switched state, and calculation of the both-ends voltage of leakage resistance R 3 and R 4> 

respectively For example, 10msec, If calculation of each leakage resistance R 0 and R„ 

34 

shall take 50msec at calculation of 1msec, leak current I and I and the judgment of the 

grade of fault current, respectively, the time of 1 0x2+1 x2+50=72msec will be required. 
Therefore, even if it includes the time which the change of the switch element 7 takes, the 
judgment of the existence of fault current and the grade of fault current can be judged in 
time of 0.1 or less sec. Although the calculation time mentioned above is shown as an 
example, in the microcomputer generally used, it is fully generous by calculation time of this 
level. After all, interception of the electric supply to the information and the load circuit 1 of 
existence of fault current of less than 0.1 sec will be performed by operation of this 
example. [ generating / of fault current ] 

[0025]Although the switch 3 was intercepted and damage by fire, an electric shock, etc. are 
prevented at the time of an abnormal occurrence like [ at the time of generating of the 
shock according to the time of the over-current to the load circuit 1, a collision, etc. as 
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mentioned above, and generating of fault current ], Since the microcomputer is used as the 
control circuit 13 or the output circuit 19, it is possible to run recklessly for a certain reason 
and to become out of control. Then, in order to supervise the operation about the portion 
which uses a microcomputer like the control circuit 13, the watchdog timer 8 as an 
abnormality monitoring circuit is formed. It is forbidden that the control circuit 13 generates 
the P-RUN signal which is a pulse for within [ every ] fixed time (for example, 50 - 100msec) 
at the time of normal operation, it should reset the watchdog timer 8 and a reset pulse 
should generate it from the watchdog timer 8 at the time of the normal operation of the 
control circuit 13. That is, after a P-RUN signal is inputted and reset, the watchdog timer 8 
is constituted so that a reset pulse may be generated after fixed time, and if the following P- 
RUN signal is inputted into within a time [ this ] from the control circuit 13, it will be re-reset. 
On the other hand, if a P-RUN signal is not inputted into the watchdog timer 8 by reckless 
run of the control circuit 13, etc. within fixed time, the watchdog timer 8 will repeat and 
output a reset pulse with a constant period to the control circuit 13. By this operation, the 
control circuit 13 tends to be reset and it is going to stop a reckless run. 
[0026] However, depending on the case, the control circuit 13 may not be reset by the reset 
pulse from the watchdog timer 8. Since the switch 3 cannot be intercepted at the time of an 
abnormal occurrence, it is necessary to intercept the switch 3 at the time of a reckless run 
of the control circuit 13, and to make it operate to the safety side, if a reckless run of the 
control circuit 13 continues. Then, the cutoff circuit 9 which intercepts the switch 3 in 
response to a reset pulse is formed. Fundamentally, the cutoff circuit 9 is provided with the 
integration circuit 22 which integrates with a reset pulse, the comparator [ reference 
voltage / output value / of the integration circuit 22 ] 23, and the thyristor 24 which is turned 
on at the time of reversal of the output of the comparator 23, and drives the output relay 
circuit 14. 

[0027]Now, the reset pulse outputted from the watchdog timer 8 shall be set to L level only 
a short time with a constant period. This reset pulse is inputted into the integration circuit 22 
through diode D 1 for back run inhibition, after the inverting circuit 25 is reversed. The 

integration circuit 22 is provided with the series circuit of charge resistance R g and 

capacitor multiple connection of the discharging resistance R ? is carried out to 

capacitor and the both-ends voltage of capacitor C 1 is outputted. Therefore, the output 

voltage of the integration circuit 22 rises according to the number of the inputted reset 
pulse. The comparator 23 compares with the output voltage of the integration circuit 22 the 
reference voltage which obtained it by carrying out the partial pressure of the power supply 
voltage Vcc by two resistance R Q by which the series connection was carried out, and R gJ 

and if the output voltage of the integration circuit 22 becomes higher than reference 
voltage, it will use an output as H level. The series connection of the thyristor 24 is carried 
out to the output relay circuit 14, if the output of the comparator 23 is set to H level, it will be 
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turned on, it drives the output relay circuit 14, and intercepts the switch 3. The watchdog 
timer 8 of this example builds in a constant voltage circuit, and it is made to have supplied 
electric power to each part of the protection circuit 4 through the constant voltage circuit of 
the watch dog timer 8 in here. Since the time from the output start of the reset pulse from 
the watchdog timer 8 to interception of the switch 3 is set up with the damping time 
constant of the integration circuit 22, it should just set up the damping time constant of the 
integration circuit 22 according to the tolerant amount of the load circuit 1 , etc. In here, 
although the thyristor 24 is used for control of the output relay circuit 14, it is also possible 
to form a switch in the feed line L to the load circuit 1 independently [ the switch 3 ], and to 
control this switch by the output of the thyristor 24. Control which makes the output of the 
load circuit 1 small may be performed without intercepting the electric supply to the load 
circuit 1. 

[0028]The above-mentioned protection circuit 4 is stored by the case 10 of shape as shown 
in drawing 5 . The feed bar 26 which consists of a copper plate which becomes a part of 
feed line L from DC power supply 2 to the load circuit 1 is inserted in this case 10. 
This feed bar 26 is inserted in the current transmission which constitutes the current 
detection machine 1 1 from an inside of the case 10. 

The mounting hole 26a is punched in the both ends of the feed bar 26, and if the feed bar 
26 is connected using the screw thread which can be inserted in this mounting hole 26a to 
the feed line L from DC power supply 2 to the load circuit 1, the current detection machine 
1 1 can be easily attached to the feed line L. 
[0029] 

[Effect of the lnvention]ln the invention of claim 1, if a current detection machine detects the 
current which passes through a feed line, it is detected that the passing current of the feed 
line became beyond the predetermined value, and passing current will not be smaller than 
the above-mentioned predetermined value by the time predetermined operating time 
passes from a detection point in time, the electric supply to an electric motor will be 
intercepted. 

Therefore, the protection to an over-current is attained and there is an advantage which is 
when the seizure of an electric motor in case an electric motor is an overload, and damage 
by fire can be prevented. 

Since the electric supply to an electric motor continues until operating time is set up 
according to the size of passing current and operating time passes, Even if an electric 
motor becomes an overload temporarily in the time of start, etc., when the electric supply to 
an electric motor is not intercepted immediately and it is normal, there is an advantage that 
the inconvenience that the protection circuit operates and electric supply is intercepted 
does not arise. 

[0030]ln the invention of claim 2, a temperature detector detects ambient air temperature, 

and operating time is shortened, so that ambient air temperature is high. 

Therefore, in the state where ambient air temperature radiates heat easily comparatively 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_^ 9/4/2009 



JP,07-123504,A [DETAILED DESCRIPTION] 



Page 11 of 12 



low, it enables it to extend the operating time in an overloaded state as what it is hard to 
damage by fire even if an electric motor becomes an overload, and when ambient air 
temperature is comparatively high conversely, the operating time in an overloaded state 
can be shortened as what an electric motor tends to damage by fire. 
It is effective in the fine control according to ambient air temperature being attained at the 
time of the overload of an electric motor by performing such control. 
[0031]ln the invention of claim 3, if the shock at the time of a collision is detected with a 
collision-detection machine, the electric supply to an electric motor will be intercepted, 
therefore, if it will be the open circuit between a switch and an electric motor even if it is 
effective in the ability to prevent overheating ****, without an electric motor rotating by 
breakage by collision and there is an open circuit, it is not short-circuited to the body and is 
effective in danger, such as an electric shock, being avoidable. 

[0032]So that it can avoid that the invention of claim 4 will be in a dangerous state by 
abnormalities, such as a reckless run of a microcomputer, when the control circuit which 
intercepts the electric supply to an electric motor at the time of abnormalities is constituted 
from a microcomputer, While supervising the abnormal operation of a control circuit by an 
abnormality monitoring circuit, if the abnormalities of a control circuit are detected, the 
electric supply to an electric motor will be intercepted. That is, the effect that the electric 
supply to an electric motor is controllable by intercepting the electric supply to an electric 
motor if abnormalities, such as a reckless run, arise in a control circuit to the safety side is 
done so. 

[0033]ln the invention of claim 5, the current which flows between each end of DC power 

supply and the body is monitored continuously, the abnormalities by fault current have 

arisen on the current currently supervised, and the electric supply to an electric motor is 

intercepted as leak current is beyond a predetermined value. 

Therefore, there is an advantage that the electric shock by fault current, etc. can be 

prevented. 

In the invention of claim 6, two or more steps of information is performed according to the 
size of the leak current at the time of detection of fault current. 

Therefore, if it is slight fault current, warning can be given without intercepting the electric 
supply to an electric motor, and check and repair can be urged. 

[0034]ln any [ of the time of the passing current to an electric motor becoming excessive, 
the time of colliding, and the time of being short-circuited ] case, the electric supply to an 
electric motor is intercepted in the invention of claim 7. 

Therefore, there is an advantage that the danger of overheating or an electric shock can be 
prevented certainly, And since the electric supply to an electric motor is stopped also when 
abnormalities are detected in the control circuit which consists of microcomputers, in spite 
of detecting abnormalities otherwise by the abnormal operation of the control circuit, The 
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situation where electric supply does not stop can be avoided and there is an advantage of 
becoming what has still higher safety. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing an example. 

[Drawing 2] lt is a figure showing the relation of the ambient air temperature and operating 
time in an example. 

[Drawing 3] lt is a circuit diagram showing the leakage detecting circuit used for an example. 

[Drawing 4] lt is a circuit which shows the abnormality monitoring circuit used for an 
example, and a cutoff circuit. 

[Drawing 5] lt is a perspective view showing the appearance of an example. 
[Description of Notations] 

1 Load circuit 

2 DC power supply 

3 Switch 

4 Protection circuit 

5 Temperature detector 

6 Body 

7 Switch element 

8 Watchdog timer 

9 Cutoff circuit 

1 1 Current detection machine 

12 Current detecting circuit 

13 Control circuit 

14 Output relay circuit 

15 Air bag detector circuit 

16 Leakage detecting circuit 

17 Switch circuit 
20 Reporting part 
L Feed line 
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Resistance for R 1 comparison 
Resistance for R 2 comparison 
Resistance for R„ detection 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 41 



http ://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejj e?atw_u=http%3 A%2F%2Fwww4. . . 9/4/2009 



JP,07-123504,A [DRAWINGS] 



Page 4 of 4 




27 



[Translation done.] 



http://www4.ipdUnpit.go jp/cgi-bin/tran_we 9/4/2009 



(19) B^H^fFJf (JP) (12) Q ^jj §f 33- ^ (A) (H)#tftilH&B8#-^ 

#if7- 123504 

(43)&BBB ¥fifc7*P(1995) 5£12B 



(51; Intel. 




F I 




ddOL o/ub 


#^ noon ru 






HO 2n o/0yo 


A 

A 














/Ol\ T 1 1 tt* n 


S^rH^ -260933 


/rr i \ iff m i 

(71) fflffiA 


000005832 










(22)fflBIB 


5 ^ (1993) 10.B 19 B 




l in 'if ■ nn * ii l i *■ rm ifr 1 t\ iojaJiL 






(72) 5! 










ABe^n«*^n*1048#«<&T«X«c 














(72)5!W# 










AElffR5im^nStl048#«^T«X«5 














(72)fgHi# 


<£ft 








=fift*TfrMfflBT68Sift© 1 S8S«X«c 














(74)ft3A 












(54) [fSW©«»] 









(57) [£*)] 

K4tt, ^mKLwiiiamsftSrtfem-rsmiBE^tasii i 
m&3 zmm-tz* 




-1- 



* ^ jiEUfwn trfi < -r s r t s-^® t -r s is* 

[»#Jg3] .W«E«>itt«t«H(*»6jfetTfflro«»«'- 
(Ol&WI&fcMBBil&ifAU (%SIs]^*>ib(0^.gBft^-fc 

So 

oje*g&lc|!lliM§«:lfAU ««|5|(&*»&ro*«{t#fc 
iKBrfa <fc 5 ^W!ISI!»^«l5(t-S-Sr4-*.«^-f ? o 3 v 

it. 

0>*&«g&U:|lll!flS«:ff AU «BU@I»*»fc©*l-««-§-lc 
tt&SBM-SJ: 5^IWBB«l^a{f*Srttl*i-5*J»lsl 

fio 



(2) #H8SP7 - 1 2 3 5 0 4 

.2 

[0 0 0 1] 
[0 0 0 2] 

ai^srW5fc»b^a:jsjtm^-fi2 o o~3 o ovgs« 

[0 0 0 3] 

50 9<e^3Sil* s SiaS*vTV^ 0 



3 

[0004] &mwi*±m Lfc i o ftgasrsefc-rr. t 

[0 0 0 5] 

[8Sffi«rfi?«:-t-5fcfe<O^S] »#* 1 K>*9ltt, »« 

.hie fcoX m^*££tO&CXI£;£$;ft,X^5 

[0 0 0 6] lf*3l2CO%^(4 s 8f*3Sl KSSV^X, Ji 

SrffAU «8^l*a»fc©*ffl«HsHaS£XIJI!l!fl»fcM 
Hi-5J:5»wLfc««eWi*:ffl5fe^*t«»-*svxr, OMR 

[0 0 0 7] »*«4©3SW»4. J(l!«EroiS[*««*»6> 

»*B*Ki&«KSra»r-f5 J: 5 »wBBH«^»(t-§-«r# 

l^Jlttfb{1*fcltti-«Jl*KttlE]|ft&. MHtPEKS i: tt 
BUi£l£82ttb;ftX^XSSrgSI[El!&»;:J: ►> WfflmS&rog 
**«tftaS*vS4:lft«aS:a»rr5J: 5»w|JIIH«»c^«fB 

So 

[0 0 0 8] ft#Jf 5<75$glJSM:. BimJErojtjjgmilSd^ 
«Jlft^-f y^SHKSrtfLXtfctti/BJgSW* 



(3) - 1 2 3 5 0 4 

4 

[0 0 0 9] W*JI6<0*W»4» «t**5»i*iV^T, 91 

/o £ttftEtt£ti«£. «H«^«r«ffli-*i88jH*ttiiEij6£, 

W$ £® < 5 ,fc ? KS23S £ ;fiX ^ 5 »f^B*IB] 7>sgil-r 
i^£#l««#£3g±i-5SiUroil#«*D^I9:£, Sr^ 

taut- J; oafeWMfctasns t»#ff tsrittai 2 
v^tt*>ros^^#s«t o*?if«**s»*-r <&£*&« 

= £ Q«««f«H988l£:. tfJ»!El(&<o*tt*i«5 

*v^xjl3ri£*llE]S&t;:J: 9fM#Piaf&aJl*:Wfttt;!Fn 

>S»r!H]Sg£ &ffiz.Xl&2> Z. £ *<&Wi.b-tZ<, 
[0 0 10] 

9 t>/h$ < /ioxv^jfcttixtfmstta^rointmsrawri-a 
n&mtf®&ffix-ib5b%<DnW}m<nm% 

^:^$l-tSCXiii^H*S8S^$ixxv^5coxfcoX, 
xt>m»i^co^«^fcfc**,^3g(gf$^5r t^<c< , 

JHIfo<et^i:#lc«lil5]BiSSf^ibUx*&«*<3SWr$ix5 
[0011] ff3Rqi2o?«^J:ixtf. ?ag1ttJafH]SS(r 

50 j;oxi§ffl?assr^aiL, mmm&nm*' ft&?m 



-3- 



(4) 



%fffl¥-7 - 1 2 3 5 0 4 



T'fcS. :©± ^ftfii'JtiPSr^fft? w tl:ioTlii«ro 

[0012] m&manm&uzztits, m^tamizx 

o/ci: bTfclWH«i:«lbaitromiroWfl»-e*>ixtf, * 

tfic*t LT^im-r s r. t is* < ««*»/a:ijt^isaiT?* 

[0 0 13] »*q[4 0«^J:ixtf, AfflWKimiMi 
MS \z X o TfeBft**t» ft 5 <75 Sri]*-? # 5 J: 5 I- , 
SrasBr-rsrorfc*. -rft:b*>, ffi»siiSiz*7g«roA 

[0 0 14] ft*3S5(Dlf^J;^«, \KtfimM<n&j% 

nmizmn\c£z>m#&£.cx^xmm&.mtmi£tit&, 
±X'frz>tmmm~-<nmm,zmm-tz><DX'&>^x. mm, 

[0015] mw%7 <nmmzxtu-£^ ■g.mm^nmm 
mmtm±izt£^tzt^ t , mm^t^k^ k. mni-tz 
t% t<D\,^ft,<Dm&hmW}m~-coi&m.$:m&T-rz<nx 

&, umm^mnwimzn^xmz^tmm^tix 

[0016] 

[^iS«sj] El 1 fc^ffcfllfifcro^n s/^ElSr^-r. Hi Jc 

ttZ.tit><wmMm\z3:oX7£'nmW)£tvZ> 0 ftffiielBgi 
i-*&Si-57t*wmiS«2 0 0~3 0 0 v (jt 

2 8 8V) (OmmE.<D\B.%iWM2X-h<oX. ^yfDf 



<r>^<r>f^m& l KttSBSgKftgSJ: !3 ft5MHS§3 as*? a 

£*UTl^3 0 ^OW^§|3{±i|&aKL<73#^(C^-^iX 
!$A<*iX7t2{B<E>gS,£r SHE*., K9>f ^[hISS 2 1 KA 

[0 0 17] K?^ 7*EI§& 2 1 le A* ZtiZtf-mW-fti* 
{%mm&4X-£.l£ZtlZ. <£S!HS&4te, §B^§g3i:A 

Sft^tbSfl I***.*. <SKtttti8l Hi, *&mB&Lro 

mm&mtBi^tc&n&k, mwmnm»izmtnmm\z 

J: o T £ li 5 BS# teJfc C 7t & m Mr 3 * — /u* ^ © 

*>. ^ItM^LC 1*&£ l&Mk L3T{C#[ll$ 
ttfc#«*Sr2«fei»Jt UV^rot?fcot, m«K1^ffiSl 

i «, 2&mxhz>mm\z%i,tiz>mm<F>*:% £\z£-z>x 
mm<nmw<am.Mi&&\zmkii s ±iz<D&mmi,x 1 & 

20 [0018] 'txttttus 1 1 0>mi3ti.ienmiB#&m*- 

= * J: 13 ft5f&tfSp[H8Sl 3<7>T + a ^-t^^ 

?^&£rfrft?#- M£A2i£it5„ WWIhIK 1 3f 

^fcB§§l l-e^aLfe«SEMtm#ftTt8!3£$ixT*5 
*WLfc*«(Eft«sAffirlHllSi03£»«jfEeiTt?*>S 

t * ^tttb^Wfiwai $ tixjs b-r. ««E«a«nffifiHi 

t> $ b lw * * v ^SiJ o PB« S 2 Sr® x 5 t Bb{fa*m tt-S 
(fctxl4\ 0. 5~1. 0sec)(^/^?) o r 

ffi Vtcm \Z 1 3t*&IS?5ftJ^Ttc o T V x k * KlM P^^ 
3 J: 5 ^K5t^fc^ra-Cfc5. Sfc, 

^M©i*l»*fc*W««E*«)£1*««J&lTi::teixff|lllH!« 

mi 3T-ttf f ^-i>^/wtoSSrtT^5*»P>««K^aiHlKl . 

ttk'ntim&rTKio 

[0019] ±m<D X o J: o r WJWEIS 131: 

3 <D K71" -71b\1&2 1 fcfflL-CBIBHS 
50 WSixSrtCioT^ r as* 7 icfti. t r 5 



-4- 



7 

^fcJilSHffiSi *T^EW-efi % «Ha«*x(Sv^* 

Ts tf>BB«*4, Ti >T 2 >T3 tfcot, a**T2 

[0 0 2 0] MEP!°Ij% l 3 tt, *pjto«^£teffl-f*« 
m^^io-ctffl^y — DBBft 1 4 fcnbL-TRIHIUfeS 

»»tt^Wa«*mSix6i:«|#PBII» 1 3£ilLTffl 
1 3 T-(4, 4 0 — 50 msec <D'&\Z\tit) V 1 4 

[0 0 2 1 ] ^m^ttiSSS 1 6 J4fD 3 l£*i-«fiJiS:*r L 

5 attttfc&tt^&ftRi, R2 ^-WKSHRi-S 

ttifflisfeLRB ^w««E^a<5VNT. mmtommttkm 

5«]«|[eJ&§1 7fc£oT»MiP3*LTV*a - t&fflffl}&#LR 

ttnm,£W}&<n±&&mm'tz> * j ^^tw 2 7 
[0022] »c^ % m^m&g 1 9 ^Rjifcov^iwi 

i~£ 0 ^4, iK%Mtcj|&«KL^#iRj:4ctt:6 k<OMT* 



(5) 4#BS¥7 - 1 2 3 5 0 4 

fleet ©mjo»«attfcR4fci-s. ««^«»tnf2« 
mJgtfcRs , R4 HtK»«BR*:tefts. ttttB 

b fc^*^jxaM«s<xTVN5fc#o«imfflastRs *5 

AV*J»«»ttR3 , R4 OPf*Wtfl£*r**b^*bVBi ( 
v 5bf v 3a , v 3b , v 4a , V4bit5i:#s *G>Bflffia; 

7CI V3a=V5aX (Rl +R 5 ) /R5 
V4a=VCC-V 3a 
V3b = VCC— V4b 

V4b=V5bX (R 2 +R5 ) /R5 

Sfc* «®1Si7LR3 , R4 §r«mSfeiR3 , R4 (DW\%& 

mJEV4a, V3b§rJH^T«-ri:, &5£<0 «fc 0 I- & 5 o. 
R3 =R1 (V4a+V3b~VCC) /VCC (l~V3b) 
R4 = Rl (V4a+V3b— VCC) /VCC ( 1 — V4 a ) 

^^ J F-7^€■§]^&^^*DV^TMm©^^R 

3 , R4 ^flffifrSilBifettiK I 3a, I 3b, l4a, I4bf4, 

20 ftsC-CS$*L5 0 

I 3a = V3a /R3 
I 3b = V3b/R3 
l4a=V4a/R4 
I 4b = V4b/R4 

m^Br^co. MmSinRs , R4 cOMiSttEEVaa, 
Vsb, V4a, V4b i:««^gfctR3 , R4 fcMS^V^ 

M&MUIZb, I 3b , 14a, I 4b 5 I i ^§ 

I 3a < I 3b 
I 4b < I 4a 

[0023] $sm, fti^iHiK i 9 -ef4, y^*^ 7 
o#«*tttt-eo«kafflafitR6 cop]«a/±v5a, v 5b 

{CS<5V^r, ItjgfelR3 , R4 £^^«m/£V3a, 
V3b, V4a, V4b^*J6fc^, ^JEVSa, V3b, V4a, 
V4b^CS<5V^TSSffi^^LR3 , R4 
^0 V3b, V4a^S<5V>T«i*S;at I 3b l4a^*^^)^T^ 

feo-r, *:#v^i5 5^)aia«aEi3b uatcs^^T, 

lit* nn£m>tt Sr*flrS*5«tv^J:5tt*^J:5«*P 
*rfirfev\ ^S60ii«Tf4»$R : g 1 «r^i-^i:V>5<t 5 
**KJ:««to«rfifftv\ ««o»«-C*4l«IS!«3S:« 
WLTAWE* l -o»««r«tJh*** <fc 5 ^*JWi"S 
0-Cfc5o i-ftto-fe. dS, 4'«w»m-e»4**p«B2 0 
l:±oTS»U aft^>ai«Ttt K9>f ^I3B2 1 Srii 
50 L TUB EMS 3 SraBfrfSO-CfcSo fcfcC, r.<o«^;j4 



-5- 



9 

[0024] tzz>x\ ±» Lfcawowjeau 

OTfcot, 10fef;9O. lsec KT^^MT^J^as 
msec flOttH^WIWTWiftillf^fcfiffti^TfcoT, fc 

10msec % «-^®}gfetR3 , R4 (DWm^tl^tll 
msec , jR&tBSRlab, I A»<D&t#35£ZfMW,<0%E&t<D 
*»j5£tci5 0msec t^>i:i-tttf, 10X2+1 

x 2 + 5 0 = 7 2 msec (Df^mW^t £ Z. t \Z.t& 5 e L 
Wot, *>f y 7 ^ffl»lcB-J"5WIWS:*«>T 
to. 1 sec KTWftMt»»«^**©2pJ&*5 J;r«i* 

—wit Lt/Titfc5^\ — sat^vN^HTv^s^-r ^ 

0 . 1 sec JEJtrt ^j»«O#^C0«*p^Affif E3K 1 — 
[0 0 2 5] ±&<D X b \Z. LT, A^IhIK 1 — ^igmSt 

>««»*t J: 5 W©84BW«t©»4>*o i 5 4 
•fcRjtLTV^a>T?fc5as, SlOTBISg 1 3^fcB^[H]Sg 

;t<b2x3 0 IMfVEIW l 30J:54^^D=y 

(fz t X_JL 5 0-1 00msec) f^rtlC/^tfc 
5 P - R U Nil LT £ * y ^ K y 7* <i ^ 8 £ 

yiryhU fMfNslBl 3©jE«»fpB»fcJ4**5r^K 

TVN£ 0 Ky^^78liP-RU 

Mrtl-»J»[ElKl 3^e,R0P-RUN<IWAASii 
5ir??yiry h tf>T-fc3 0 — SJIWIUK 1 3 go 

^P-RUNflr**«AX;Six<cVNf:; 9* s/^ 

>f^8tt»J»l§H»l 3l:#LT-)6i»Tyty h'<fr 

3*:yir*hU »*SrfltihS*J: 5 it5OTfe5 e 
[0 0 2 6] Lri>Lft#b, OUotiWt^ K 

y-fey hS;h^^»*a*fc5o VMBiei 3 



(6) tiHM¥ 7- 1 2 3 5 0 4 

JO 

«rKrtT*a. xmaK9fL s*wj-«, ytyM 

/^Sr«»t5a»lll82 2i, S^Ih]^2 2<7DtH^flS 
Sr**«ffifcJtlR-t"« = w<u— ^ 2 3 = 

* 2 3 <Dmt}<DK%a£?\Z\*^\Z.t£ V |±j^ y ^Jg§ i 4 
[0 0 2 7] VHrv*? Yvff'i^SfrhmtlZ 

ioTsestLfcau aaKiajhffl©^*— kdi £s 

LT«#Ei&2 2K:A#*ixS 0 «»2 2lt 

>f-Ci lctt*J8ttR7 •*:3fe5B**Ufct 5, a 

So LfciSoT, *H#tnJ&2 2oa*ttJEI±, A^J^n 

^2 3(1 «K«flEVcc*rH[5!lft«tSixfc 2o(D®{rCR 
e , R 9 KJ:9#EELT»;fc*»«ffi£, SI5>[HlSg 2 2 

5o y * * 2 4 M\ ffl^ y U — ISM 1 4 KljCTUfttt 

m&3*mwrfz><oxz>z> 0 zzw^^x^ ^mmmco 
H©ytyh ^/u^ <ottj*BHt&35* ib whs 3 (ommti 

30 *V<DB$Ml*Ql&131U2 2<Dl%l£mz.±oXmi££ivZ>t>* 
fo, ftl»EI*l©It#**fclSDT«»BI(l2 2©B»« 

ffi*yi — SRI 4^fflfflJt-fflVNTVN-5^> A^SSSl 
— o««KL^nBMi3 ^(IM^BRMStrKrt, ^^53 
Bfl§s$:^^ y 2 4Wffl^-e8J»tS^itt)^fc 

[0 0 2 8]±EftBillll4U, B5»ciS-#-J:5 4»tt 

(^>r-^ 1 0 tClK*ft$tl5o wO<5r — ^101^(4, 
m 2 A* & AffiSIK l ^^«&18 LOT— «FBi: ft Sftfi «t 
l 9ftS^e><"~2 6A«JfiiSixT*3 5 s Z<Dt&n'<— 2 
6-f44r-^ 1 0^^a3^mS£4$aS§il 1 fcfltoJW-SgflE 

W?L2 6a#»?LS*lT»!), :0»W?L2 6al:M 

^tgft^c^ffiv^Tii:«m^^2^>^bAffirIHls&l^^^^&m 
5^-e^So 

[0 0 2 9] 

50 lftW<D%)Mk] »«BSSriiifl-t-5« 



-6- 



mmu±\£t£itcz. k&tktiiztizb, ^mm^ibm 
■£(T)W)ftmmAmi&-t s * x-\zmmmm.^±um^.ii x 

<ox\ mmM<izMi-z>&mtf'*iffei l ztj:z><Dx~ib'z>x. m, 

(DKtzicfczxwjft&fffift&fezti, mft&fmtmm 
^z^x'tenmm~-cDiigmrmm.-rzt>>tb. frnfttta 

[0 0 3 0] »JfcJ*2<&»9llA, iaa&tHIIlS&CiAoT 

wmmam&mzti'Dxti&fcuzK \,^h<ot uxia* 
<ox ? tefflffl&ntt ? ^ t\zx<>xmw}m<oi@i'&ffimz 

[0 0 3 1] »*«3WI8WI4, tf35tfta«fcJ:oT« 

[0 0 3 2] »*«4ro«Wtt,- &tti«lc:ttli>ttk^ate 

tto*»»^S:ftflfE«|iiB^ ± oTKfttS k k h 
afeCixli««i»^©i|i&mSra»H-5r. t-e, «tbm— 

[0 0 3 3] »JfcJg5COS891»i, K^S^W^SS t 



(7) #§B¥ 7-123504 

a»o«»srtT*5ro-c, ms.(ommx'^,ixt£mshm^ 
<o^n^mwHt-r^^^^-x.xM^mm^iS:-r^ t 

[0 0 3 4] SfjfcJS 7 <©»WH\ mtMS^<Dffii®«?Sft# 

J ?»«m»/felfcSr*lltcBSJl:-*-5 r t 5 <b ^ 9fiJ,6 

Lri^ ^^Daiyf a -^J:>)/j:5Sijii|i 

;o (St** a«*few snfc. t # k 1 *»«-^ jh-f 
[Hffiwffflm^ui^] 

[b 1 1 m&mitTF-r^u - y ? mx*>z> 0 

[U2] mi&mz.&vzmwi3&&k$)}i$mtik<oM&& 

[13] *tt«ll£ffll^**W*ffllIIK«:*i1s]»IBTfc 
20 £>. 

[14] ^lfi0lJ^wfflv^^,Sffi•^SIeISSi:JgEK(fIHlK^:Sr* 
i-|sIS&T-fc5 0 
[B 5 ] KM«»*HRSra%-t-«4aH-C*>S. 

[w-^ot&gm 

1 A^[h1S& 

2 Ejscmai 

3 mbm§ 

4 fssiass 

5 fsg^tuiHiss 

30 6 
7 

8 t>*v7- Vytft-l-* 

9 jg8ff[elg§ 

1 1 SM^mii 

i 2 msfc^mieiss 

1 3 ©JWlHli^ 

14 ai^yu'-iHiss 
1 6 mwfcdmn 

40 17 ^OlfelHlK 

2 0 $BfcP95 
L K«J» 

ri tmmt&tn. 
r 3 mtamm.tn. 



(8) #W¥ 7- 1 2 3 5 0 4 

[Hll] 




HI 33 33 3£ ^ 



— .*v .-vj 

— CO CO TT LT- — • • - — 



-8- 




[SI 3] 



ten 1 ) rasa's 

Bv i 



P -RUMffc* 



e r 



Vcc 

o 



25 



1 



Ml 



Vcc 


1 















R7' 



22 



4 



-H4 



J 



-9- 



7-123504 



[134] 




-10- 



